SEQUENCE LISTING 



<110> Gutteridge, Steve 
Harvell, Leslie T. 
Orozco, Buddy 

<120> Plant Genes Encoding Pantothenate Synthetase 

<130> BB1446 US NA 

<140> 
<141> 

<150> 60/247,938 
<151> 2000-11-13 

<160> 15 

<170> Microsoft Office 97 

<210> 1 
<211> 1443 
<212> DNA 
<213> Zea mays 

<400> 1 

ctgctgcatc ccaatcccat ttaaatttta tcgtcaacaa tttcgtcttc tcggtttctg 60 
acttattccg gggcattttt tttttcttgt ttcgagcctg tgagtctgat tccattttga 120 
cccatggcgg cggcggcggc ggcggttcat gagccggagg tgatccgcga caaggcggcg 180 
atgcgcgcgt ggtcgcgccg ccgccgcgcg gagggaaagg ccgtcgcttt agtccccacg 240 
atgggcttcc tccacgaggg acacctctcg ctcatctccg cggccgtggc ggcctccgcc 3 00 
ggccccatcg ccgtcgtcgt ctccatctac gtcaacccca gccagttcgc ccccaccgag 3 60 
gacctcgcca cctacccctc cgacttcgcc ggcgacctcc gcaagctggc cgccaccggg 420 
gtcgtcgccg cagtattttg tcccccagac ctctacgtcc gcggcagcgc tgatcgcccc 480 
tccgccgccg gcgcgtccgg gggcgcggtg tcttgcctgg aggatgcagg tgggcatgcg 540 
cacgagacgt ggattcgggt ggagcggctg gagaaggggc tgtgcgggag cagcaggcct 600 
gtcttcttcc gcggcgtggc caccgtggtc gccaagctgt tcaatatcgt ggagccggac 660 
gtcgccgtgt tcgggaagaa ggattatcag cagtggcgcg tcatttgtcg gatggttcgt 72 0 
gatctcgatt ttgccataca gatagttggt tcggaagtag tgcgagaagc tgatggtctt 7 80 
gcaatgagct ctcgcaatgt aaatctgtca gaggaggata gaaagaaggc gttatcgatc 84 0 
agtagatcgc tggtggatgc tagaaccgcc gccctcagtg gaagcaaccg tagccaagaa 900 
ataaaagatc aaatagtgcg tacaattaca gaagctggcg gtcaggttga ctatgttgag 960 
attgtggggc aggaaagctt ggtgcctgtg gagaggatgg accgcccttg tgtaatttgt 102 0 
gtcgcggcat ggtttggaaa ggtcaggcta attgacaaca tcgagatcca tgtagatagc 1080 
tctactgttt tgtctatctg atgaacgaag atgtttagac acacggcaaa atggcatacc 114 0 
actttctacg tagcagtagc agaccaagaa taaatagcat gatgggctga atctggatag 12 0 0 
aagaccatga gctcagtgct agccattctt gaactgctag aatgcagaga ataagtactt 1260 
tcacagtttc agtcaagcta aggcagcaca aatgaatctt aggcatctct aaagtactca 132 0 
acacattggg ggaaaaaaga aaggacatta atgactgaat cttcgaagct tgtggttaaa 13 8 0 
aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 144 0 



<210> 2 
<211> 325 
<212> PRT 
<213> Zea mays 

<400> 2 

Met Ala Ala Ala Ala Ala Ala Val His Glu Pro Glu Val lie Arg Asp 
15 10 15 



1 



Lys Ala Ala Met Arg Ala Trp Ser Arg Arg Arg Arg Ala Glu Gly Lys 
20 25 30 



Ala Val Ala Leu Val Pro Thr Met Gly Phe Leu His Glu Gly His Leu 
35 40 45 

Ser Leu lie Ser Ala Ala Val Ala Ala Ser Ala Gly Pro lie Ala Val 
50 55 60 

Val Val Ser lie Tyr Val Asn Pro Ser Gin Phe Ala Pro Thr Glu Asp 
65 70 75 80 

Leu Ala Thr Tyr Pro Ser Asp Phe Ala Gly Asp Leu Arg Lys Leu Ala 
85 90 95 

Ala Thr Gly Val Val Ala Ala Val Phe Cys Pro Pro Asp Leu Tyr Val 
100 105 110 

Arg Gly Ser Ala Asp Arg Pro Ser Ala Ala Gly Ala Ser Gly Gly Ala 
115 12 0 12 5 

Val Ser Cys Leu Glu Asp Ala Gly Gly His Ala His Glu Thr Trp lie 
130 135 140 

Arg Val Glu Arg Leu Glu Lys Gly Leu Cys Gly Ser Ser Arg Pro Val 
145 150 155 160 

Phe Phe Arg Gly Val Ala Thr Val Val Ala Lys Leu Phe Asn lie Val 
165 170 175 

Glu Pro Asp Val Ala Val Phe Gly Lys Lys Asp Tyr Gin Gin Trp Arg 
180 185 190 

Val lie Cys Arg Met Val Arg Asp Leu Asp Phe Ala lie Gin lie Val 
195 200 205 

Gly Ser Glu Val Val Arg Glu Ala Asp Gly Leu Ala Met Ser Ser Arg 
210 215 220 

Asn Val Asn Leu Ser Glu Glu Asp Arg Lys Lys Ala Leu Ser lie Ser 
225 230 235 240 

Arg Ser Leu Val Asp Ala Arg Thr Ala Ala Leu Ser Gly Ser Asn Arg 
245 250 255 

Ser Gin Glu lie Lys Asp Gin lie Val Arg Thr lie Thr Glu Ala Gly 
260 265 270 

Gly Gin Val Asp Tyr Val Glu lie Val Gly Gin Glu Ser Leu Val Pro 
275 280 285 

Val Glu Arg Met Asp Arg Pro Cys Val lie Cys Val Ala Ala Trp Phe 
290 295 300 

Gly Lys Val Arg Leu lie Asp Asn lie Glu lie His Val Asp Ser Ser 
305 310 315 320 



Thr Val Leu Ser lie 
325 



2 



<210> 3 
<211> 1831 
<212> DNA 
<213> Zea mays 

<400> 3 

gcacgaggga aaattccttg atttccctct 
ttctttgttc cgttttctaa tgagccaccg 
catttaaatt ttgtcgtcaa caatttcgtc 
tttttttctt gtttcgagcc tgtgagcctg 
gttcatgagc cggaggtgat ccgcgacaag 
cgcgcggagg gaaaggccgt cgctttagtc 
ctctcgctcg tctccgcggc cgtggcggcc 
atctacgtca accccagcca gttcgccccc 
ttcgccggcg acctcggcaa gctggccgcc 
ccggacctct acgtccgcgg cagcgctgac 
gcggtgtctt gcctggagga tgcaggtggg 
cggctggaga aggggctgtg cgggagcagc 
gtggtcgcca agctgttcaa tatcgtggag 
tatcagcagt ggcgcgtcat ttgtcggatg 
gttggttcgg aggtagtgcg agaagctgat 
ctgtcagagg aggatagaaa gaaggcgtta 
accgccaccc tcagtggaag caaccgtagc 
attacagaag ctggcggtca ggttgactat 
cctgtggaga ggatggaccg cccttgtgta 
aggctaattg acaacatcga gatccatgta 
acgaagatgt ttagacacgg caaaatggca 
agaataaata gcatgatggg ctgaatctgg 
tcttgaactg ctagaatgca gagaataagt 
cacaaatgaa tcttaggcat ctctaaagta 
attaatgact gaatcttcga agcttgtgat 
ttagcttctc tcgttagtca ccagatgcac 
aaaatctcaa gcatgagcaa tcaatctggc 
tacttgattc aagcactctg ccaataacaa 
cgctcactat cttaaactcc atgcggtaaa 
atacatgatc cgccgaagac ggtctaaggt 
taaaaaaaaa aaaaaaaaaa aaaaaaaaaa 



ttatcttctg catcccactc ccatttactg 60 
ccgtcttcct tatctgctgc atcccaatcc 120 
ttctcggttt ctgacttatt ccggggcatt 18 0 
attccatttt gacccatggc ggcggcggcg 240 
gcggcgatgc gcgcgtggtc gcgccgccgc 3 00 
cccacgatgg gcttcctcca cgagggacac 360 
tccgccggcc ccgtcgccgt cgtcgtctcc 420 
accgaggacc tcgccaccta cccctccgac 480 
accggggtcg tcgccgcagt attttgcccc 540 
cgcccctccg ccgccagcgc gtccgggggc 600 
catgcgcacg agacgtggat tcgggtggag 660 
aggcctgtct tcttccgcgg cgtggccacc 720 
ccggacgtcg ccgtgttcgg gaagaaggat 7 80 
gttcgtgatc ttgattttgc catacagata 840 
ggtcttgcaa tgagctctcg caatgtaaat 900 
tcgatcagta gatcactggt ggatgctaga 960 
caagagataa aagatcaaat agtgcggaca 102 0 
gttgagattg tggagcagga aagcttggtg 10 80 
atttgtgtcg cggcatggtt tggaaaggtc 114 0 
gatagctcta ctgttttgtc tatctgatga 12 00 
taccactttc tacgtagcag tagcagacca 12 60 
atagaagacc atgagctcag tgctagccat 1320 
actttcacag tttcagtcaa gctaaggcag 1380 
ctcaacacat tgggggaaaa aagaaaggac 1440 
acattccttt aaaaaaaaac agattttaca 1500 
tctatagtta ccggaggctc aagggcgctt 1560 
cggacatctt ggttctcaac tgcccattga 1620 
aactactcga actccagcag ctccctgtct 1680 
cagtataaaa acagtgtttt gtacatccat 1740 
tgcataaatg tatttctctt tttgttgttt 1800 
a 1831 



<210> 4 
<211> 323 
<212> PRT 
<213> Zea mays 

<400> 4 

Met Ala Ala Ala Ala Val His Glu Pro Glu Val lie Arg Asp Lys Ala 
15 10 15 

Ala Met Arg Ala Trp Ser Arg Arg Arg Arg Ala Glu Gly Lys Ala Val 
20 25 30 

Ala Leu Val Pro Thr Met Gly Phe Leu His Glu Gly His Leu Ser Leu 
35 40 45 

Val Ser Ala Ala Val Ala Ala Ser Ala Gly Pro Val Ala Val Val Val 
50 55 60 

Ser lie Tyr Val Asn Pro Ser Gin Phe Ala Pro Thr Glu Asp Leu Ala 
65 70 75 80 



3 



Thr Tyr Pro Ser Asp Phe Ala Gly Asp Leu Gly Lys Leu Ala Ala Thr 
85 90 95 



Gly Val Val Ala Ala Val Phe Cys Pro Pro Asp Leu Tyr Val Arg Gly 
100 105 110 

Ser Ala Asp Arg Pro Ser Ala Ala Ser Ala Ser Gly Gly Ala Val Ser 
115 120 125 

Cys Leu Glu Asp Ala Gly Gly His Ala His Glu Thr Trp lie Arg Val 
130 135 140 

Glu Arg Leu Glu Lys Gly Leu Cys Gly Ser Ser Arg Pro Val Phe Phe 
145 ' 150 155 160 

Arg Gly Val Ala Thr Val Val Ala Lys Leu Phe Asn lie Val Glu Pro 
165 170 175 

Asp Val Ala Val Phe Gly Lys Lys Asp Tyr Gin Gin Trp Arg Val lie 
180 185 190 

Cys Arg Met Val Arg Asp Leu Asp Phe Ala lie Gin lie Val Gly Ser 
195 200 205 

Glu Val Val Arg Glu Ala Asp Gly Leu Ala Met Ser Ser Arg Asn Val 
210 215 220 

Asn Leu Ser Glu Glu Asp Arg Lys Lys Ala Leu Ser lie Ser Arg Ser 
225 230 235 240 

Leu Val Asp Ala Arg Thr Ala Thr Leu Ser Gly Ser Asn Arg Ser Gin 
245 250 255 

Glu lie Lys Asp Gin He Val Arg Thr He Thr Glu Ala Gly Gly Gin 
260 265 270 

Val Asp Tyr Val Glu He Val Glu Gin Glu Ser Leu Val Pro Val Glu 
275 280 285 

Arg Met Asp Arg Pro Cys Val He Cys Val Ala Ala Trp Phe Gly Lys 
290 295 300 

Val Arg Leu He Asp Asn He Glu He His Val Asp Ser Ser Thr Val 
305 310 315 320 

Leu Ser He 
323 



<210> 5 
<211> 1644 
<212> DNA 

<213> Eucalyptus grandis 
<400> 5 

gaaaccactg aagacccgct tgcattctcc ttcttgcctt acccaaattc ctgctgctct 60 
ccctctccca tccgatccca cgaaattccc ttctttccaa tcccttccgg tgtcctcctc 120 
caatggcggc gccccccaag gagccgctgg tcatcaccga caaggccgag atgcgggagt 180 
ggtcgaggtc cgcgcggcgc cagggcagga ccatcgccct cgtgcccacc atgggtttcc 240 



4 



tccacgaggg ccacctgtcc ctcgtccggg 
tctccgtcta cgtgaacccc ggccagttcg 
ctgatttcga gggcgacctg ggcaagctca 
ttcgtcccca gaatctttac gactacggtc 
gcgataatgg gtccgtgtct tgtttggagg 
gggtggagag gttggagaag ggcatgtgcg 
tggccactgt ggtcaccaag ctgttcaaca 
agaaggatta ccagcagtgg cggatcattc 
cgagcatcgg taattcgggt gtggcgggac 
tcttccaatt tgtatgatag ccttgcttgt 
gtttcggagt tgttggcggt ttttggcggt 
ttagatttaa tttgaaaatc tgatggtgtt 
ctcctgggaa ggctggttgc taatgatttg 
ccacatatgg agatgcgttt acttcatatt 
atgaacgtta tttgtggatt gggattttta 
atgaggagct tcaacggttc aagatcttga 
catgcgagat catgatggcc ttgcgctaag 
aagggaaaag gcattgtcca taagcaggtc 
gggtcaagtt aactgccaaa atctaaagga 
tgggaagatt gattatgctg agattgtaga 
caggagcccc gtcgtctcct gtgtcgccgc 
catagaaatc aatgtatgaa ggaacacctt 
tctctttttc tttctgcttc tgtggcagcc 
cacgataaaa aaaaaaaaaa aaaa 



aggcccgccg ccgcgccgac gccgtcgtgg 3 00 

ccccctccga ggacctctcg acgtacccat 360 

gggccgtccc cggcggcgtg gacgtcgtct 420 

aacgcgaggt cggtggctct ggcgttgaga 480 

agaagggcat ggggcacgag gcgtgggtga 54 0 

ggaagagcag gcccgtgttc tttcgagggg 600 

ttgtggagcc ggatgtgagt gttttcggga 660 

ggcggttggt gagtctcttc tattcgaatt 72 0 

aaagggctga agctgagaaa agtacattac 780 

cgaatggagt cattgtcagt gcatatgcca 84 0 

gactatgact caattggcag agtggtggta 90 0 

ttagtcatag gtgaaagatt ctgttctatg 96 0 

gattgctgtt gttcttttga tgttctgctg 102 0 

tctgaacaga aagtttgagg ctgcttggct 1080 

ctctgttaca actatgttga gtaattcaac 114 0 

cttttccata caagtgatag gttctgaggt 1200 

ctcacgcaat gtgcatctct cacctgaaga 1260 

attgtcaaga gctaaatctg ctgcggaaaa 1320 

ctccgtcatc caagcaatac aggaagctgg 1380 

tcaagagagt ttagaggcag ttgaagaaat 144 0 

ctggtttggg aaggtcaggc tgattgataa 15 0 0 

tgtgctcgtc atctcatcat gaggaagggt 1560 

gaaatgactg gtctctgtcg gtggcattta 1620 

1644 



<210> 6 
<211> 1183 
<212> DNA 

<213> Eucalyptus grandis 
<400> 6 

gaaaccactg aagacccgct tgcattctcc ttcttgcctt acccaaattc ctgctgctct 60 

ccctctccca tccgatccca cgaaattccc ttctttccaa tcccttccgg tgtcctcctc 120 

caatggcggc gccccccaag gagccgctgg tcatcaccga caaggccgag atgcgggagt 180 

ggtcgaggtc cgcgcggcgc cagggcagga ccatcgccct cgtgcccacc atgggtttcc 240 

tccacgaggg ccacctgtcc ctcgtccggg aggcccgccg ccgcgccgac gccgtcgtgg 300 

tctccgtcta cgtgaacccc ggccagttcg ccccctccga ggacctctcg acgtacccat 360 

ctgatttcga gggcgacctg ggcaagctca gggccgtccc cggcggcgtg gacgtcgtct 42 0 

ttcgtcccca gaatctttac gactacggtc aacgcgaggt cggtggctct ggcgttgaga 480 

gcgataatgg gtccgtgtct tgtttggagg agaagggcat ggggcacgag gcgtgggtga 54 0 

gggtggagag gttggagaag ggcatgtgcg ggaagagcag gcccgtgttc tttcgagggg 600 

tggccactgt ggtcaccaag ctgttcaaca ttgtggagcc ggatgtgagt gttttcggga 66 0 

agaaggatta ccagcagtgg cggatcattc ggcggttggt gaatcttgac ttttccatac '72 0 

aagtgatagg ttctgaggtc atgcgagatc atgatggcct tgcgctaagc tcacgcaatg 780 

tgcatctctc acctgaagaa agggaaaagg cattgtccat aagcaggtca ttgtcaagag 84 0 

ctaaatctgc tgcggaaaag ggtcaagtta actgccaaaa tctaaaggac tccgtcatcc 900 

aagcaataca ggaagctggt gggaagattg attatgctga gattgtagat caagagagtt 96 0 

tagaggcagt tgaagaaatc aggagccccg tcgtctcctg tgtcgccgcc tggtttggga 102 0 

aggtcaggct gattgataac atagaaatca atgtatgaag gaacaccttt gtgctcgtca 1080 

tctcatcatg aggaagggtt ctctttttct ttctgcttct gtggcagccg aaatgactgg 114 0 

tctctgtcgg tggcatttac acgataaaaa aaaaaaaaaa aaa 1183 

<210> 7 
<211> 311 
<212> PRT 

<213> Eucalyptus grandis 



5 



<400> 7 

Met Ala Ala Pro Pro Lys Glu Pro Leu Val lie Thr Asp Lys Ala Glu 
15 10 15 

Met Arg Glu Trp Ser Arg Ser Ala Arg Arg Gin Gly Arg Thr lie Ala 
20 25 30 

Leu Val Pro Thr Met Gly Phe Leu His Glu Gly His Leu Ser Leu Val 
35 40 45 

Arg Glu Ala Arg Arg Arg Ala Asp Ala Val Val Val Ser Val Tyr Val 
50 55 60 

Asn Pro Gly Gin Phe Ala Pro Ser Glu Asp Leu Ser Thr Tyr Pro Ser 
65 70 75 80 

Asp Phe Glu Gly Asp Leu Gly Lys Leu Arg Ala Val Pro Gly Gly Val 
85 90 95 

Asp Val Val Phe Arg Pro Gin Asn Leu Tyr Asp Tyr Gly Gin Arg Glu 
100 105 110 

Val Gly Gly Ser Gly Val Glu Ser Asp Asn Gly Ser Val Ser Cys Leu 
115 120 125 

Glu Glu Lys Gly Met Gly His Glu Ala Trp Val Arg Val Glu Arg' Leu 
130 135 140 

Glu Lys Gly Met Cys Gly Lys Ser Arg Pro Val Phe Phe Arg Gly Val 
145 150 155 160 

Ala Thr Val Val Thr Lys Leu Phe Asn lie Val Glu Pro Asp Val Ser 
165 170 175 

Val Phe Gly Lys Lys Asp Tyr Gin Gin Trp Arg lie lie Arg Arg Leu 
180 185 190 

Val Asn Leu Asp Phe Ser lie Gin Val lie Gly Ser Glu Val Met Arg 
195 200 205 

Asp His Asp Gly Leu Ala Leu Ser Ser Arg Asn Val His Leu Ser Pro 
210 215 220 

Glu Glu Arg Glu Lys Ala Leu Ser lie Ser Arg Ser Leu Ser Arg Ala 
225 230 235 240 

Lys Ser Ala Ala Glu Lys Gly Gin Val Asn Cys Gin Asn Leu Lys Asp 
245 250 255 

Ser Val lie Gin Ala lie Gin Glu Ala Gly Gly Lys lie Asp Tyr Ala 
260 265 270 

Glu lie Val Asp Gin Glu Ser Leu Glu Ala Val Glu Glu lie Arg Ser 
275 280 285 

Pro Val Val Ser Cys Val Ala Ala Trp Phe Gly Lys Val Arg Leu lie 
290 295 300 

Asp Asn lie Glu lie Asn Val 
305 310 
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<210> 8 

<211> 1316 

<212> DNA 

<213> Glycine max 



<400> 8 

tcggcacgag 

ccaaagagtc 

cacgttcgtc 

cacaatggct 

ctcgatgcgg 

gggccacctc 

ctacgtcaac 

cgacggcgac 

ccgtaacttg 

ggtgtcgtgc 

attggggctg 

gaagttgttt 

gtggcggctt 

tgaaataaca 

tgaagagagg 

aggagatggt 

tgctggtgga 

acagatcaag 

agacaacatg 

atgggccaca 

gttatagtca 

taccgcatca 



gctttctcag 
ataataactt 
ctttcactta 
ccagccccaa 
gcccagggca 
tcgctcgtgg 
ccgggccaat 
gtaaagaaac 
tacgattacg 
gttgagagtg 
tgtgggaaga 
aatattgtgg 
attcagagga 
cgtgataatg 
gaaaaggcac 
caggtgcatt 
aggatcgatt 
agtcctgtcg 
gaaatcaact 
tgcttaatta 
tgacaatttt 
taaaattcta 



caggaggcct 
tgcctaacac 
ttacactcct 
gggtgatctc 
agctcattgg 
cccaggcccg 
tcgcccccac 
tcgcgtccgt 
ggaagaacgg 
ggtccgggca 
gcaggcccgt 
agccagatgt 
tggttcgaga 
atggcctggc 
tatcaataaa 
gtgagaagtt 
atgctgagat 
tcttctgtgt 
tgtcaatgaa 
atagttcggg 
tttttctgcc 
tgagagctgc 



cgtgccgtac 
ctacctcttc 
cacgaaactc 
cgacaaggcc 
gctggtcccc 
ccaactctcc 
ggaggacctc 
tcccggcggc 
tggtggtgac 
cgaaagttgg 
tttcttcaga 
ggctgtgttc 
tcttgatttt 
aatgagttca 
taaatcattg 
gacaaatttg 
tgttgatcaa 
tgctgcatgg 
tgtttgatct 
ccacgtgctt 
agccatacat 
taccagtggc 



acaccaaaac 
aaccaccgcg 
ccactgtttc 
tcgatgcgga 
accatgggct 
gacgtcgtcg 
tccacctacc 
gtcgacgtcg 
gtggcagagg 
gtgagggttg 
ggggtggcga 
ggtaagaagg 
tccataaaag 
cgtaatgtgc 
ttaagagcta 
gtcatccaaa 
aataatttgg 
tttggcaaag 
aaccttctgt 
aacaattcta 
gattacttgt 
attgctattt 



gtacttcaac 
ttcgcgccat 
caatattatt 
gctggtcgcg 
tcctccacgc 
ccgtctccat 
cctccgactt 
ttttccatcc 
ctggtggaat 
agaagctgga 
ctgtggtgac 
attatcagca 
tgataggtgc 
acctttcacc 
aatcagcagc 
gtgttactga 
agaaagtgga 
tcaggcttat 
catctcaaac 
acagttcatg 
agatgcattt 
gctagg 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1316 



<210> 9 

<211> 310 

<212> PRT 

<213> Glycine max 

<400> 9 

Met Ala Pro Ala Pro Arg Val lie Ser Asp Lys Ala Ser Met Arg Ser 
15 10 15 

Trp Ser Arg Ser Met Arg Ala Gin Gly Lys Leu lie Gly Leu Val Pro 
20 25 30 

Thr Met Gly Phe Leu His Ala Gly His Leu Ser Leu Val Ala Gin Ala 
35 40 45 

Arg Gin Leu Ser Asp Val Val Ala Val Ser lie Tyr Val Asn Pro Gly 
50 55 60 

Gin Phe Ala Pro Thr Glu Asp Leu Ser Thr Tyr Pro Ser Asp Phe Asp 
65 70 75 80 

Gly Asp Val Lys Lys Leu Ala Ser Val Pro Gly Gly Val Asp Val Val 
85 90 95 

Phe His Pro Arg Asn Leu Tyr Asp Tyr Gly Lys Asn Gly Gly Gly Asp 
100 105 110 
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Val Ala Glu Ala Gly Gly Met Val Ser Cys Val Glu Ser Gly Ser Gly 
115 120 125 



His Glu Ser Trp Val Arg Val Glu Lys Leu Glu Leu Gly Leu Cys Gly 
130 135 140 

Lys Ser Arg Pro Val Phe Phe Arg Gly Val Ala Thr Val Val Thr Lys 
145 150 155 160 

Leu Phe Asn lie Val Glu Pro Asp Val Ala Val Phe Gly Lys Lys Asp 
165 170 175 

Tyr Gin Gin Trp Arg Leu lie Gin Arg Met Val Arg Asp Leu Asp Phe 
180 185 190 

Ser lie Lys Val lie Gly Ala Glu lie Thr Arg Asp Asn Asp Gly Leu 
195 200 205 

Ala Met Ser Ser Arg Asn Val His Leu Ser Pro Glu Glu Arg Glu Lys 
210 215 220 

Ala Leu Ser lie Asn Lys Ser Leu Leu Arg Ala Lys Ser Ala Ala Gly 
225 230 235 240 

Asp Gly Gin Val His Cys Glu Lys Leu Thr Asn Leu Val lie Gin Ser 
245 250 255 

Val Thr Asp Ala Gly Gly Arg lie Asp Tyr Ala Glu lie Val Asp Gin 
260 265 270 

Asn Asn Leu Glu Lys Val Glu Gin lie Lys Ser Pro Val Val Phe Cys 
275 280 285 

Val Ala Ala Trp Phe Gly Lys Val Arg Leu lie Asp Asn Met Glu lie 
290 295 300 

Asn Leu Ser Met Asn Val 
305 310 



<210> 10 
<211> 1148 
<212> DNA 

<213> Tulipa fosteriana 



<400> 10 

gcacgagcca 

ccgccgccgc 

ggtcccggca 

tccacgccgg 

tctccatcta 

ccgacctcgc 

gccccactaa 

gggggctgtg 

agctgtttca 
ggcgggtgat 
aaatagtacg 
aagagcgaga 
aaaatgggag 
ctggtggtag 



ttctccgtcc 
ctccgtctcg 
ccaccggcgc 
ccatctctcc 
cctcaacccc 
cgccgacctc 
tccctacgcg 
cgggctgagc 
tttggtggag 
cgagaaaatg 
ggaggttgat 
aaaagcactg 
cagcagctgc 
aattgattat 



tctccttcac 
gaaccagtca 
ctctcccaca 
ctcatctccc 
acccagttcg 
cgcaacctcc 
gacgggcacg 
cggccggtgt 
cccgatgtcg 
gtacgcgatc 
ggactcgcca 
tccattagta 
caagaactta 
gtcgagattg 



caatggccgc 
taattacctc 
ccatcgccct 
atgccgcctc 
ccccctccga 
gcgcctgccc 
agacgtgggt 
tttttcgggg 
cggtgttcgg 
ttgattttcc 
tgagctcacg 
gatctctctc 
aagatatagc 
tagatcagga 



cgcccccgcc 
gaaacccgag 
cgtccccacc 
cctcgccgac 
ggacctcgcc 
ctccgtcgcc 
gagggtggag 
tgtcgcgacg 
gaagaaggat 
tgtaaggatt 
taatgttcgc 
tcgagcaaaa 
cactcaaagc 
gagtttgaaa 



gcctcgtccg 
atgctagcct 
atgggctccc 
ctcaccgtcg 
acctaccccg 
gccgtcttct 
gagctggagc 
gtggtgtcga 
tttcagcagt 
gttggatctg 
ctaacacctg 
gttgctgcac 
ataacagagg 
gtggtgttgg 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 



8 



atattacaag ccctgtcgtg atgtgcattg ctgcttggtt tggaaatgtt aggttgattg 900 
acaacatgga aatcactata tgaagctgat gcggtttgag gatgatacaa tgttatggcc 960 
acatagatcc tttctatcaa tctcttgagt tctgcaatcg gcgaatcctg atttccaact 1020 
gttgttgggc catcaagatg agtggtattt caacattgag tggtatgtga gcattttatg 10 80 
tatgtacatg atgagttcct caaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 114 0 
aaaaaaaa 1148 



<210> 11 
<211> 296 
<212> PRT 

<213> Tulipa fosteriana 
<400> 11 

Met Ala Ala Ala Pro Ala Ala Ser Ser Ala Ala Ala Ala Ser Val Ser 
15 10 15 

Glu Pro Val lie lie Thr Ser Lys Pro Glu Met Leu Ala Trp Ser Arg 
20 25 30 

His His Arg Arg Leu Ser His Thr lie Ala Leu Val Pro Thr Met Gly 
35 40 45 

Ser Leu His Ala Gly His Leu Ser Leu lie Ser His Ala Ala Ser Leu 
50 55 60 

Ala Asp Leu Thr Val Val Ser lie Tyr Leu Asn Pro Thr Gin Phe Ala 
65 70 75 80 

Pro Ser Glu Asp Leu Ala Thr Tyr Pro Ala Asp Leu Ala Ala Asp Leu 
85 90 95 

Arg Asn Leu Arg Ala Cys Pro Ser Val Ala Ala Val Phe Cys Pro Thr 
100 105 110 

Asn Pro Tyr Ala Asp Gly His Glu Thr Trp Val Arg Val Glu Glu Leu 
115 120 125 

Glu Arg Gly Leu Cys Gly Leu Ser Arg Pro Val Phe Phe Arg Gly Val 
130 135 140 

Ala Thr Val Val Ser Lys Leu Phe His Leu Val Glu Pro Asp Val Ala 
145 150 155 160 

Val Phe Gly Lys Lys Asp Phe Gin Gin Trp Arg Val lie Glu Lys Met 
165 170 175 

Val Arg Asp Leu Asp Phe Pro Val Arg lie Val Gly Ser Glu lie Val 
180 185 190 

Arg Glu Val Asp Gly Leu Ala Met Ser Ser Arg Asn Val Arg Leu Thr 
195 200 205 

Pro Glu Glu Arg Glu Lys Ala Leu Ser lie Ser Arg Ser Leu Ser Arg 
210 215 220 

Ala Lys Val Ala Ala Gin Asn Gly Ser Ser Ser Cys Gin Glu Leu Lys 
225 230 235 240 
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Asp lie Ala Thr 



Val Glu lie Val 
260 

Ser Pro Val Val 
275 

lie Asp Asn Met 
290 



Gin Ser lie Thr 
245 

Asp Gin Glu Ser 



Met Cys lie Ala 
280 

Glu He Thr He 
295 



Glu Ala Gly Gly 
250 

Leu Lys Val Val 
265 

a Trp Phe Gly 



Arg He Asp Tyr 
255 

Leu Asp lie Thr 
270 

Asn Val Arg Leu 

285 



<210> 12 
<211> 1235 
<212> DNA 

<213> Triticum aestivum 
<400> 12 

gcacgagctc gtgccgaatt cggcacgagc tcatctgacc aatttgactg ctctgctccc 60 

gatcccatgg cggcggcggg cgagccggag gtgatccggg acaaggcggc gatgcgggcg 12 0 

tggtcgcggc gccagcgggc ggagggaaag acggtggtgc tcgtgcccac catgggcttc 18 0 

ctccacgagg gccacctctc gctcgtctcc gccgcggcgg ccgtgcccgg ccccgtcgcc 240 

gtcgtcgtct ccatctacgt caaccccagc cagttcgccc ccaccgagga cctcgccacc 300 

tacccctccg acctcgccgg ggacctccgc aagctcgcct ccaccggcgc cgtccacgcc 360 

gtcttcaacc ccccagacct ctaccaccgc ggcgccgctg tctctggccg ccgcgccgag 42 0 

gctcccgccg gcgccgctgc ctcttcctgc ctggaggcgg gcggggacgg gcacgagact 480 

tggatccggg tggagcggct ggagaagggc ctctgtgggg ccagccggcc agtgttcttc 54 0 

cgtggggtgg ccaccgtcgt cgccaagctg ttcaacgtcg ttgagcccga cgtcgccatg 600 

ttcgggaaga aggattacca gcagtggcgc ctcatctgcc gaatggttcg tgaccttgat 660 

tttgccgtag agataatagg agcagaaata gtgcgagaag cagatggtct tgccatgagc 72 0 

tctcgcaacg tccacctctc gcctgaggaa agggagaagg cattatccat tagtagatca 780 

ctgttaaatg ctagaactgc tgcgttgaat aatagcaaca gtgctagcga acatataaag 84 0 

gatcagatag tgcagacgct gactgaagct ggcggtcggg ttgattatgt tgagattgtg 90 0 

gagcaggaaa gtttggtacc tgtggagacg atcgaccgcc ctgttgtcat ttgtgtcgcc 960 

gcatggtttg gaaaggttag attgatcgat aatatcgaaa ttcatataca atcctgagga 102 0 

ttttgctgtc gccttgtata cgtatctcat gaagtatcac caatctgtat ttctgtcaaa 1080 

aataagaatg atgttgtaca atgtaagttt gtaacaacca cgtacagaga acttgcaaaa 114 0 

tcttcgataa atgtcttcat ttattgtttc aatgatagat atgttgctat gccaaaaaaa 1200 

aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaa 123 5 



<210> 13 
<211> 316 
<212> PRT 

<213> Triticum aestivum 
<400> 13 

Met Ala Ala Ala Gly Glu Pro Glu Val He Arg Asp Lys Ala Ala Met 
15 10 15 

Arg Ala Trp Ser Arg Arg Gin Arg Ala Glu Gly Lys Thr Val Val Leu 
20 25 30 

Val Pro Thr Met Gly Phe Leu His Glu Gly His Leu Ser Leu Val Ser 
35 40 45 

Ala Ala Ala Ala Val Pro Gly Pro Val Ala Val Val Val Ser He Tyr 
50 55 60 
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Val Asn Pro Ser Gin Phe Ala Pro Thr Glu Asp Leu Ala Thr Tyr Pro 
65 70 75 80 



Ser Asp Leu Ala Gly Asp Leu Arg Lys Leu Ala Ser Thr Gly Ala Val 
85 90 95 

His Ala Val Phe Asn Pro Pro Asp Leu Tyr His Arg Gly Ala Ala Val 
100 105 110 

Ser Gly Arg Arg Ala Glu Ala Pro Ala Gly Ala Ala Ala Ser Ser Cys 
115 120 125 

Leu Glu Ala Gly Gly Asp Gly His Glu Thr Trp lie Arg Val Glu Arg 
130 135 140 

Leu Glu Lys Gly Leu Cys Gly Ala Ser Arg Pro Val Phe Phe Arg Gly 
145 150 155 160 

Val Ala Thr Val Val Ala Lys Leu Phe Asn Val Val Glu Pro Asp Val 
165 170 175 

Ala Met Phe Gly Lys Lys Asp Tyr Gin Gin Trp Arg Leu lie Cys Arg 
180 185 190 

Met Val Arg Asp Leu Asp Phe Ala Val Glu lie lie Gly Ala Glu lie 
195 200 205 

Val Arg Glu Ala Asp Gly Leu Ala Met Ser Ser Arg Asn Val His Leu 
210 215 220 

Ser Pro Glu Glu Arg Glu Lys Ala Leu Ser lie Ser Arg Ser Leu Leu 
225 230 235 240 

Asn Ala Arg Thr Ala Ala Leu Asn Asn Ser Asn Ser Ala Ser Glu His 
245 250 255 

lie Lys Asp Gin lie Val Gin Thr Leu Thr Glu Ala Gly Gly Arg Val 
260 265 270 

Asp Tyr Val Glu lie Val Glu Gin Glu Ser Leu Val Pro Val Glu Thr 
275 280 285 

lie Asp Arg Pro Val Val lie Cys Val Ala Ala Trp Phe Gly Lys Val 
290 295 300 

Arg Leu lie Asp Asn lie Glu lie His lie Gin Ser 
305 310 315 



<210> 14 
<211> 313 
<212> PRT 

<213> Oryza sativa 
<400> 14 

Met Ala Ala Pro Arg Glu Pro Glu Val lie Arg Asp Lys Ala Ala Met 
15 10 15 

Arg Ala Trp Ser Arg Arg Arg Arg Ala Glu Gly Lys Thr Val Ala Val 
20 25 30 
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Val Pro Thr Met Gly Tyr Leu His Gin Gly His Leu Ser Leu lie Ser 
35 40 45 



Ala Ala Ala Ala Ala 
50 

lie Tyr Val Asn Pro 
65 

Tyr Pro Ser Asp Phe 
85 

Val Val Asp Ala Val 
100 

Gly Arg Arg Gly Ala 
115 

Ala Ala Gly Asp Gly 
130 

Lys Gly Leu Cys Gly 
145 

Thr lie Val Ser Lys 
165 

Phe Gly Lys Lys Asp 
180 

Ser Gly Leu Asp Phe 
195 

Arg Thr Asp Gly Leu 
210 

Glu Glu Gly Lys Lys 
225 

Arg Thr Gly Ala Leu 
245 

Lys lie Val Gin Thr 
260 

Glu lie Val Glu Gin 
275 

Pro Val Val lie Cys 
290 

Asp Asn lie Glu lie 
305 



Ala Ser Ala Asp Pro Val 
55 

Ser Gin Phe Ala Pro Ser 

70 75 

Ala Gly Asp Leu Arg Lys 
90 

Phe Asn Pro Pro Asp Leu 
105 

Gly Ser Gly Gly Ala lie 
120 

His Glu Thr Trp Val Arg 
135 

Ala Ser Arg Pro Val Phe 
150 155 

Leu Phe Asn lie lie Glu 

170 

Tyr Gin Gin Trp Arg Val 
185 

Gly lie Glu lie Met Gly 
200 

Ala Met Asn Ser Arg Asn 
215 

Ala Leu Ser lie Ser Arg 
230 235 

Lys Gly Asn Thr Asp Ser 
250 

Leu Thr Glu Thr Gly Gly 
265 

Glu Ser Leu Val Pro Val 
280 

Val Ala Ala Trp Phe Gly 
295 

Asp Thr Arg Ser 
310 



Ala lie Val Val Thr 
60 

Glu Asp Leu Ala Thr 
80 

Leu Ala Ser Thr Gly 
95 

Tyr Val Arg Gly Ala 
110 

Ser Cys Leu Glu Glu 
125 

Val Glu Arg Leu Glu 
140 

Phe Arg Gly Val Ala 
160 

Pro Asp Val Pro Val 
175 

lie Leu Pro Tyr Trp 
190 

Ser Arg Asn Cys Ala 
205 

Val His Leu Ser Arg 
220 

Ser Leu Val Asp Ala 
240 

Lys Gin lie Lys Asn 
255 

Gin Val Asp Tyr Val 
270 

Glu Gin lie Asp Gly 
285 

Lys Val Arg Leu lie 

300 



<210> 15 
<211> 308 
<212> PRT 

<213> Lotus japonicus 
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<400> 15 

Met Ala Pro Met Val lie Ser Asp Lys Asp Glu Met Arg Lys Trp Ser 
15 10 15 



Arg Ser Met Arg Ser 
20 

Gly Phe Leu His Glu 
35 

His Ala Asp Leu Val 
50 

Ser Pro Thr Glu Asp 
65 

Leu Gin Lys Leu Met 
85 

Pro His Asn Leu Tyr 
100 

Glu Cys Gly Gly Asp 
115 

Phe Gly His Glu Thr 
130 

Cys Gly Lys Ser Arg 
145 

Thr Lys Leu Phe Asn 
165 

Lys Asp Tyr Gin Gin 
180 

Asp Phe Ser lie Lys 
195 

Gly Leu Ala Met Ser 
210 

Glu Lys Ala Val Ser 
225 

Ala Glu Asp Gly Gin 
245 

Gin Ser lie Thr Glu 
260 

Asp Gin Asn Asn Leu 
275 

Phe Cys Val Ser Ala 

290 



Gin Gly Lys Leu lie Ala 
25 

Gly His Leu Ser Leu Val 
40 

Ala Val Ser lie Tyr Val 
55 

Leu Ser Ala Tyr Pro Ser 
70 75 

Ser Val Pro Gly Gly Val 
90 

Asp Tyr Gly Gly Asp Gly 
105 

Gly Val Val Ser Cys Val 
120 

Trp Val Arg Ala Glu Lys 
135 

Pro Val Phe Phe Arg Gly 
150 155 

lie Val Glu Pro Asp Val 

170 

Trp Lys He He Gin Arg 
185 

Val He Gly Ser Glu Val 
200 

Ser Arg Asn Val Tyr Leu 
215 

He Asn Lys Ser Leu Phe 
230 235 

He His Cys Glu Lys Leu 
250 

Ala Gly Gly Arg He Asp 
265 

Glu Lys Val Glu Trp He 
280 

Trp Phe Gly Lys Ala Arg 
295 



Leu Val Pro Thr Met 
30 

Arg Asp Ala His Asn 
45 

Asn Pro Gly Gin Phe 
60 

Asp Phe Gin Gly Asp 
80 

Asp Val Val Phe His 
95 

Gly Asp Ala Val Ala 
110 

Asp Arg Arg Ser Gly 
125 

Leu Glu Lys Pro Leu 

140 

Val Ala Thr He Val 
160 

Ala Val Phe Gly Lys 
175 

Met Val Arg Asp Leu 
190 

He Arg Glu Lys Asp 
205 

Ser Pro Glu Glu Arg 
220 

Arg Ala Lys Ser Ala 
240 

He Asn Leu Val Val 
255 

Tyr Ala Glu He Val 
270 

Lys Gly Pro Val Val 
285 

Leu He Asp Asn He 
300 
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Glu lie Asn Leu 

305 
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